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(54) [MAGE PROCESSOR AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To execute a digital filter 
processing for obtaining a soft-focus effect at high 
speed. 

SOLUTION: The filtering processing is applied to original 
image date held in an image shorage part 6 by a filter 
whose all coefficients are one in a filtering processing 
part 7. Then, the original image data is added to picture 
data after filtering by an optional ratio in an image adding 
part 8, so that the soft-focus effect is obtained at high 
speed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image processing system characterized by to have a picture addition means add 
an input means to input the 1st image data, a filtering means to perform filtering processing 
using a predetermined filter to the 1st image data of the above, and to obtain the 2nd image 
data, and the 1st image data of the above and the 2nd image data of the above, at a 
predetermined rate, and obtain the 3rd image data, and an output means output the 3rd image 
data of the above. 

[Claim 2] The aforementioned filter is an image processing system according to claim 1 
characterized by being 8x8-pixel size. 

[Claim 3] The aforementioned filter is an image processing system according to claim 1 
characterized by all coefficients being 1. 

[Claim 4] The predetermined rate in the aforementioned picture addition means is an image 

processing system according to claim 1 characterized by arbitrary things. 

[Claim 5] The predetermined rate in the aforementioned picture addition means is an image 

processing system according to claim 1 characterized by being 0.5 mutually. 

[Claim 6] Furthermore, the image processing system according to claim 1 characterized by 

having the display means which can display the above 1st or the 3rd image data. 

[Claim 7] The image-processing method characterized by to have the picture addition process of 

adding the input process which inputs the 1st image data, the filtering process which performs 

filtering processing using a predetermined filter to the 1st image data of the above, and obtains 

the 2nd image data, and the 1st image data of the above and the 2nd image data of the above at 

a predetermined rate, and obtaining the 3rd image data, and the output process which outputs 

the 3rd image data of the above. 
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TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to the image processing 
system which performs digital filter processing, and its method, concerning an image processing 
system and its method. 
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PRIOR ART 

[Description of the Prior Art] Conventionally, photoing a picture using optical filters, such as for 

example, a soft focus filter, has spread. 

[0003] First, an optical soft focus filter is explained. 

[0004] When photoing a photographic subject with a silver sajt camera or a video camera, there 
is technique of obtaining the special effect to the photoed picture by placing the phase body 
(body of the shape of a transparent tabular and a lens) which had a certain optical property just 
before the taking lens. This is called optical filtering. 

[0005] There is a soft focus filter as one of the filters which performs this optical filtering. The 
structure of a soft focus filter is shown in drawing 1 . As shown in drawing 1 , the soft focus 
filter has structure which has arranged two or more low-pass sections (filter which passes only 
low frequency) in the random position of the transparent version. Such a soft focus filter is 
arranged just before the taking lens (image formation lens) of the camera which takes a 
photograph. 

[0006] The physical relationship of the photographic subject in the state where the soft focus 
filter was arranged on drawing 2 as mentioned above, a soft focus filter, an image formation lens, 
and an image formation side is shown. In drawing 2 , the light from a photographic subject is 
influenced of the optical property of a filter by passing a filter. The light which passes 
transparent Itabe who shows drawing 1 in a filter here contains from a RF to low frequency. On 
the other hand, the low-pass section passes only low frequency and diffuses light further. 
[0007] consequently — for example, although considering the case where a person's face is 
photoed a certain amount of high frequency component remains (it differs from the picture by 
focal gap since the profile of a face is carried out somewhat clearly), high frequency components, 
such as a wrinkling of the skin, cut — having — in addition — and a soft picture which light 
started on the whole as for a wraparound and the flare can be acquired, and the so-called soft 
focus effect is acquired 

[0008] Such optics Since it is the technology of the common knowledge about digital filter 
processing, concrete explanation is omitted here. 

[0009] In the conventional digital filter processing, the example of a filter for acquiring the effect 
of soft focus is shown in drawing 3 . First, as filter size, although based also on the picture size 
of a processing object, the big thing of 30x30 is used, for example. Moreover, about weighting of 
each element of a filter, it has big weight in a center and has the feature that small weight is in 
the large range. 

[0010] By performing digital filter processing using such a filter to digital image data, the soft 
focus effect equivalent to a light filter is acquired. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Even if it performs filtering processing with the filter all whose 
coefficients according to this invention it is comparatively small size and are "1" as explained 
above, the soft focus effect is acquired by adding the image data and subject-copy image data 
after this filtering at an arbitrary rate after that. Therefore, digital filter processing for acquiring 
the soft focus effect can be performed at high speed. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, there were the following problems in the 
above-mentioned conventional digital filter processing. For example, if the filter of 30x30 size 
shown in drawing 3 mentioned above is made into an example, in order to perform filtering, for 
every picture corresponding to this filter size, it must collapse and addition processing of 
30x30=900 time must be performed for integration. Therefore, there was a problem of requiring 
the huge processing time. Therefore, high-speed processing was demanded from the image 
processing system which performs this filtering. 

[0012] It is made in order that this invention may solve the technical problem mentioned above, 
and it aims at offering the image processing system which can be performed at high speed, and 
its method for the digital filter processing which acquires the soft focus effect 
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MEANS 



[Means for Solving the Problem] As a way stage for attaining the purpose mentioned above, the 
image processing system concerning this invention is equipped with the following composition. 
[0014] That is, it is characterized by to have a picture addition means to add an input means to 
input the 1st image data, a filtering means to perform filtering processing using a predetermined 
filter to the 1st image data of the above, and to obtain the 2nd image data, and the 1st image 
data of the above and the 2nd image data of the above, at a predetermined rate, and to obtain 
the 3rd image data, and an output means output the 3rd image data of the above. 
[0015] For example, it is characterized by the aforementioned filter being 8x8-pixel size. 
[0016] For example, the aforementioned filter is characterized by all coefficients being 1. 
[0017] For example, the predetermined rate in the aforementioned picture addition means is 
characterized by arbitrary things. 

[0018] For example, the predetermined rate in the aforementioned picture addition means is 
characterized by being 0.5 mutually. 

[0019] Furthermore, it is characterized by having the display means which can display the above 
1st or the 3rd image data. 

[0020] Moreover, the image-processing method concerning this invention is equipped with the 
following processes as a way method for attaining the purpose mentioned above. 
[0021] That is, it is characterized by to have the picture addition process of adding the input 
process which inputs the 1st image data, the filtering process which performs filtering processing 
using a predetermined filter to the 1st image data of the above, and obtains the 2nd image data, 
and the 1st image data of the above and the 2nd image data of the above at a predetermined 
rate, and obtaining the 3rd image data, and the output process which outputs the 3rd image data 
of the above. 
[0022] 

[Embodiments of the Invention] Hereafter, 1 operation form concerning this invention is 
explained in detail with reference to a drawing. 

[0023] The outline composition of the image processing system in this operation form is shown 
' n drawing 4 . In drawing 4 , 1 is the picture input section and inputs the image data used as a 
processing object. For example, you may be the interface device which inputs image data from 
an external computer, and facsimile apparatus is sufficient. Suppose that it is the scanner which 
reads a manuscript picture optically in this operation form. 2 is the image-processing section and 
performs soft focus processing to the picture inputted from the picture input section 1. 3 is the 
image display section and displays the picture inputted into the image-processing section 2, the 
picture of the result which performed processing, etc. 4 is the picture output section and 
outputs the image data of the result processed in the image-processing section 2. For example, 
you may be an output interface device to an external device, and facsimile apparatus is 
sufficient. Suppose that it is the printer formed and outputted on a record medium by making the 
image data after processing into hard copy in this operation form. 

[0024] Next, the detailed composition of the image-processing section 2 is shown and explained 
to drawing 5 . In drawing 5 , 5 is CPU, begins to control the inside of the image-processing 
section 2, and controls each composition shown by drawing 4 . 6 is the image data accumulation 
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section and is the memory for holding the image data read from the picture input section 1, the 
image data which it is in the middle of processing, the image data which it is as a result of 
processing. 7 is the filtering processing section, performs filtering processing to the input image 
data held at the image data accumulation section 6, and writes the result in the image data 
accumulation section 6 again. 8 is a picture adder unit and can add the pixels in the image data 
currently held at the image data accumulation section 6 at an arbitrary rate. 
[0025] Hereafter, filtering in the image processing system of this operation form which consists . 
of the above composition is explained with reference to the flow chart of drawing 6 . Drawing 6 is 
the flow chart of filtering performed in the image-processing section 2 by setting. 
[0026] - Step S1 In Step SI, the image data inputted by the picture input section 1 is first read 
into the image-processing section 2. The picture input section 1 of this operation gestalt is the 
scanner of a flat head type. If the picture of a photograph etc. is set to a manuscript base and 
read is started, the scan of a manuscript will be performed by control of CPU5 and reading of 
image data will be performed. Image data is saved in the image-processing section 2 to the 
image data accumulation section 6. In addition, the image data treated in this operation gestalt 
presupposes that it is the color picture which consists of 8 bits of RGB each. Moreover, since 
the inputted image data is displayed on the image display section 3, it can check the result of an 
input of an operator visually. 

[0027] - Step S In Step S2, filtering processing is performed to the 2nd order to input image 
data. 

[0028] As the conventional example mentioned above explained, the filter as shown in drawing 3 

was conventionally used for soft focus processing. Since this is the filter of big size called 30x30, 

per pixel collapses it and it needs addition processing of 30x30=900 time in integration. 

Therefore, the huge operation time was required. Moreover, since weighting factors differed by 

part for a part for a core, and a periphery, multiplication processing with a weighting factor and a 

pixel value was needed, and the operation had been complicated. Therefore, there was a fault 

that the operation time will become [ a weighting factor ] long compared with an equal filter 

altogether. By these two causes, the operation time huge as a result was required. 

[0029] Therefore, in this operation form, the filter which realizes soft focus processing was 

shown in drawing 7 . In the filter shown in drawing 7 , filter size is 8x8 and all weighting 

coefficients are "1." This filter is beforehand held in the filtering processing section 7. 

[0030] What is necessary is for per pixel to collapse and just to perform addition processing of 

8x8=64 time in integration by using such a filter, with this operation form. Moreover, since all 

weighting factors are "1", it is not necessary to perform multiplication; According to these two 

factors, large shortening of the operation time was attained in this operation form. 

[0031] In addition, a filtering processing result is stored in the image data accumulation section 

6. 

[0032] - Perform addition processing of image data in step S3 step S3. Specifically, subject- 
copy image data and the image data [ finishing / filtering ] obtained at Step S2 are added at an 
arbitrary rate. 

[0033] Each pixel in image data [ finishing / I (x y) and filtering processing of each pixel in 
subject-copy image data ] is set to F (x y) here, and each pixel in the image data finally 
outputted is set to O (x y). Then, O (x y) is expressed with the following formulas. 
[0034] 

0(x y) =al(x y)+bF (x y) — (1) 

Here, they are a and b. They are the arbitrary constants which are 0<=a, b<=1, and a+b=1. 
[0035] By this processing, in last image data O (x y), the high frequency component of a subject- 
copy image remains to some extent, and a low-frequency component (portion with little change 
of brightness) acquires the effect of becoming smooth. That is, a result equivalent to the picture 
photoed using the optical soft focus filter can be obtained. 

[0036] In addition, a=b=0.5 are adopted in this operation form: For this reason, operation of 
actual (1) formula 0(x y) = (I(x y) +F (x y))/2 — (2) 

** — it ends with a simple operation [ like ] and improvement in the speed of the further 
processing can be realized 
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[0037] In addition, the image data obtained as a result of addition processing is stored in the 
image data accumulation section 6. Moreover, since this image data is displayed on the image 
display section 3, it can check the result of soft focus processing of an operator visually. 
[0038] - Output the image data obtained at Step S3 from the picture output section 4 in Step 
S4 and Step S4. As for the picture output section 4, formation and printing of a picture are 
performed by control of ** RI and CPU5 with the ink jet printer of a color. 
[0039] Soft focus filter processing in this operation form is realized by the processing explained 
above. 

[0040] Even if it performs filtering processing with the filter all whose coefficients according to 
this operation form it is comparatively small size and are "1" as explained above, the soft focus 
effect is acquired by adding the image data and subject-copy image data after this filtering at an 
arbitrary rate after that. Therefore, digital filter processing for acquiring the soft focus effect can 
be performed at high speed. 

[0041] In the 1st operation gestalt whose operation gestalt > **** < others did, although the 
picture input section 1 explained as a flatbed type scanner, of course, the picture input device 
using area sensors, such as a drum scanner or a TV camera, may constitute the picture input 
section 1. Moreover, you may input by reading the picture currently beforehand recorded on 
magnetic mediums, such as a hard disk, a floppy disk, and a magneto-optic disk. 
[0042] Moreover, in the 1st operation form, although the example which performs filtering to the 
color picture data which consist of 8 bits of RGB each was explained, of course, same 
processing can be performed also to a monochrome picture. 

[0043] Moreover, in the 1st operation form, although size explained the example which uses the 
filter all whose weighting coefficients are "1" by 8x8, even if all of other filter sizes and weighting 
coefficients are not "1", the same effect can be acquired. 

[0044] In addition, even if it applies this invention to the system which consists of two or more 
devices (for example, a host computer, an interface device, a reader, a printer, etc.), you may 
apply it to the equipments (for example, a copying machine, facsimile apparatus, etc.) which 
consist of one device. 

[0045] Moreover, the purpose of this invention cannot be overemphasized by being attained by 
supplying the storage which recorded the program code of the software which realizes the 
function of the operation form mentioned above to a system or equipment, and reading and 
performing the program code with which the computer (or CPU and MPU) of the system or 
equipment was stored in the storage. 

[0046] In this case, the function of the operation form which the program code itself read from 
the storage mentioned above will be realized, and the storage which memorized the program 
code will constitute this invention. 

[0047] As a storage for supplying a program code, a floppy disk, a hard disk, an optical disk, a 
magneto-optic disk, GD-ROM, CD-R, a magnetic tape, nonvolatile memory card, ROM, etc. can 
be used, for example. 

[0048] Moreover, being contained when the function of the operation form which performed a 
part or all of processing that OS (operating system) which is working on a computer is actual, 
based on directions of the program code, and the function of the operation form mentioned 
above by performing the program code which the computer read is not only realized, but was 
mentioned above by the processing is realized cannot be overemphasized. 

[0049] Furthermore, being contained, when the function of the operation form which performed a 
part or all of processing that CPU with which the expansion board and expansion unit are 
equipped is actual, and was mentioned above by the processing is realized based on directions of 
the program code, after the program code read from the storage is written in the memory with 
which the expansion unit connected to the expansion board inserted in the computer or the 
computer is equipped cannot be overemphasized. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the structure of the conventional optical soft focus filter. 
[Drawing 2] It is the optical system which uses the conventional soft focus filter. 
[Drawing 3] It is drawing showing the example of a digital filter of the conventional example. 
[Drawing 4] It is the block diagram showing the outline composition of the image processing 
system of 1 operation gestalt concerning this invention. 

[Drawing 5] It is the block diagram showing the detailed composition of the image-processing 
section in this operation gestalt 

[Drawing 6] It is the flow chart which shows the digital filter processing in this operation gestalt. 
[Drawing 7] It is drawing showing the example of a digital filter used with this operation gestalt. 
[Description of Notations] 

1 Picture Input Section 

2 Image-Processing Section 

3 Image Display Section 

4 Picture Output Section 

5 CPU 

6 Image Data Accumulation Section 

7 Filtering Processing Section 

8 Picture Adder Unit 

9 Path 
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[Drawing 4] 
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[Drawing 7] 
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[Drawing 5] 
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[Drawing 6] 
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